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ffusion CEED) <*W°QM2\ I&i}3M . ofl;M£j 
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S*£(7|*7|)* *!*Rr D l£ ^^>°l ^£°fl M&Q ^ 5M. S*fl<3# 

x.y)S| 3*1 (x.y)^MS\ 7|*7|^ C*£2f ^ ^Eio]^. (x . y) 3 °fl >M 3 

*7| f°] ijcfl ^2}^ #<£* 7}iH?JC*. 
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«f! tfJl. *>H*]<H£ ^^^7|i -§-°l*m. 

ffusivity^ 

) = 1 / (1 + magnitude of gradient/ K A 2) -. M (7) 

^+7fl<M^ *l (6)ofl^ £355^ diffusion tensor matrix^ JL . *l (8) 

diffusion equation^ . ^ ^ ^^S] gradient^ **\JL. 

*»£*fl<3#°ll Gauss ian# A r £.*> ^^SJ gradient!- . Gauss ian# 

gradients #o| lo] normalized cf^o) 

t u = d iv (D-Vu) M (8) 
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ffusion tensor .Mrixg oa^ofl &q<$^2\ cfl«|^of ofl7|2| 

WW diffusion^ *r>0 3*4. oQtJS} s«oothing# 
4cf &o| *K2 ofl^§ 7fS^=^ <9^°fl>l^ s.oothiog§ £^*r*l oJ^Tfl 

£*H 01 ^?fl^§*4|ca tiu iteretion<H| H^7| 3^*1 

S-*]^. Jl^ ?J*M scaled t^S* ^2}£ ^7^ ^£53^ . <H) 

^oq^ ^Jgo] og^s] ^^ofl>H ofl^l^ 4>#Sr*l *58^ §741^ 

# tt£ *ns V sm. 

o]El^ a^olS) £*fl<3## 37fl# (threshold) # o|&e>oJ 3*2} »Sjo] ^ 7 r *| ^ 
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^TflSt 3^ HJ^ (Iterative Thresholding) 
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o|C*. oi7|oQ^ <y7|]## ^-g-*}o1 °}^<H^ o]Q &9$<$4}o\ CJ °j 

= 0.5(/i,+ 
*l 4^ (Edge Detect ion) 7|^ 0 1?+ V 

Dl*l &<<4<*IM & *mo]ji £*flofl cfl^oj ofl7]§ 

gee^Jl *>cf. 7l^^«.S^- edge detectionO| ^ e d ge pixels^ 3HJo|nl. 
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£ M^^^r 2°!^. Edge tracing^- edges^ o»E}7^ a^M**. 

gWDtotionOlSt fcej^ 44 *mo]t^(o|o|^ <9^£| 41<goQ ol^-). 

*1 »9<aoQ*r ^ 2°I 51^7}? 

go^f *£tfo| -^4*}3fl «St'«tfe °^fB£ 01^ 

H V ^ (gradient)^ 2^Dl^(i ap Ucian) o| 

CJ. S„ tMplate-Batchingofl 2^ oflTj ^£ *ttti£'Stlc). 

(gradient) : £*fl<i] #7| #4 v $m. 
?\2) *#V& G(x.y) = (fx. f y) S fi^ . 

«lo|E}7f ^^j^o S ^oj^ i4<gS]oJ *H^°J 
rj|£ <3#£ *h ^ St^Tl 3^- °l 1AJd|^^3} 2^ol^ 013 ^ 

i(x) = f(x + 1)-f(x) ,Q(y) =f(y+1) -f(y) 

§ o|D]7jol) ^#^7| ^J7fl ^£ %o\ y ask Operator*^ i\h 

7^cf. cflfi^jol m o|£ olA>74 3! ^ ^fl*}^. <3#*Kf 
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71 #7| (gradient) ^o] £*]^tf74 (sobel operators)^ °\&*ftM ^ 
^Sl*fSi^[W. W. Boles, et al. A Hunan Identification Technique Using 
ages of the Iris and Wavelet Transform. IEEE Transactions On Signal 
ocessing. pp. 1185*1188. 1998] [Dimitrios Ioannou, et al . Circle recognition 
rough a 2D Hough Transform and radius histogramming. Image Vision and 
mputing 1-6 . pp. 15-26. 1999]. f(x. y)2\ $]*! (x. y)3°fl>M3 7l#7lxr M 

1)2* ^£ LmVflth 3*1 (x. y)^oflA]o, 7l#7l «q Ei oj a7l (vf) - M 
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°. 27> (b)^ 2.27> <9^2l 4*£tf <94°!ct. 

o 




~H— Mr- 

(a) <H*3 ot) tf£ ft J^M <g# (b) W€ ^^ofl oj^£ t*H <3<tt. 

2.27> #&»H «ra «w 2$ 
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? x = (Z, + Z 6 + Z,)- (Z, + 2Z 2 + Z 3 ) 
7, = (Z, + Z 6 + Z 9 ) -(Z, + 2Z 4 + Z 7 ) 



(3) 



3 Bx 2 dy 2 



aplacian(x, y) = 8xf( X . y) - {f(x. y-1) + f(x. y + 1) ♦ f(x-1, y) + f(x + 1 . y) +f(x + 1 , 
+ 1) + f(x-1, y-1)+ f(x-1,y+1) + f(x + 1. y-1)} 
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<fi. 2.4 > laplacian mask 

■ 9!?itfl<H *}**l.2.5. ^*J] i^ ?W£* 

ang Suen ^Jl^ 

^>^S|tfl^°] 3£ Ki.j)ofl cfl*M Cf§3} ?J£ °J**>3 ^l#^. 

Ki.j)ofl *M>M a connectivity?} lojji. 
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*^ l(i.i)«fl cfl68^ a ^^2} * 3£ ^igoj ^cHi zrtoQM 6rtM°\ 

3<*l£ «14 t(i.j*l).* I(i-l.j). Ui.j-i)*4 SH4^ *H9 ^ 255ololot 

V. 

*3<H1 *l*9# ^7l«Vc}. 

3^ Ki.j)°n *M>H a »J^#£) connect ivity7* lo)SL. 

HQ I(i.j)ofl cfl*MI 3 ^3 * 3£ *l4flo] 27n°fi>H 67flA}o| 

^€ Ki.j*U. Ki*l.j). *H4^r Hfl3 «1€ ^- 2550MOJ 

i^oil 

S] ^ subiteration# Tfl^S}^ fc|o|# 5j^o| *£o\ ft^ afl^ 7(1^ 
nnectivity 
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<Z2^ 2.28> <d^<r 

33^ = il^fc : 0 . i)cfl : 4 
*l tflo|^# o]««M c* = $o| e}^yg ^vg ^ SUc+- £3£ e*«*9 
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2.29> £*J-3 <£IIB^ 

33 e*»§# o)^7fl ^ ^J2.S et*3# u**<§ 5*>ji l>^°fl ^« « 

<9tf3 #*flsj zjoi§ 7fl^7| sj?Hd ^Jie]#«j 

ha in code)§ o|-g.*M 2.30> (c)2f <g^2j s\^^ ^i}^, 3 iM 

<g^°l ^7) $]t%m 2.30> (dm ^oi ^^Ai ^§ ^i 
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<a«S 2.30> £*W 43. 

Chain code 
H^ 1 ^ (Chain Code) 

# 3*13(Ed«e)# o\^«\^M ^JflS] ^tfl. 33 ^ 

^ Aipfl«>m #^03. oi§e}aj ^§ ^ 

§ 7\**\3L $&7\ X% ^^lofl Sl^ofi^ ^7fl>j ^# gvflc}. o|ofl 
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2.31 > %q «?HftChain Code) 
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■ JL^ 2.32 > 3^ ^^(Chain Code) 

i^2.3i># §>a ws* 7i^o S x|7fl M»tfl*«o.s si 

2# ^ 5U^. <>l*l^ 3*13 **TA| «2S <2£r 23" Chain 

deetji o|o> 7 j«>c}. o] J2-S. °1§*^>M =-x|ofl s. 

2# Chain Code^ ^Si<^ 3*1 °\*\?\ 

<g Bf°l ^§ 7m * mMfc. Chain 

<a^2.32>£- A«3 ^^^°J ^Tfl^^ol o|^cH^| S*msm. ^ 

^Jl SHUi ^g*} cflS ^>^6fl LKM*. 

65-27 



o|§*}^- 2.4.6.8 «!o|c|. 1.3.5. 7»J£ ^*|2l ^o|°.S 1«1€°I^°J 
4.6. 8»1€- tfl^Sl 2J<>1°I°£ ^^<>l €<4. °l^°a *SjeP3>M Tfl^S * 

33 - *H9£ ^*U|3N 33# 

KIMME ^JH^© 

' £4. €# #°>V«^. 

^£ «e4M)^^ 35.7} c|ho S %^7fl ^cf. &&s\ 

3*>7] ^cfl>H ^S} CHAIN CODE£ o|£*}ai =f-t\jL. KIMME^JliM© 

" ol«-*M §-§-3 <&>921S§ * 944ofl*1 Mjx|7fl 

71E|^ ZL^JL x^^ *}Jl y^£ §4Jofl>H 
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91*14 tIeIs. ea>i a«3HS ME*V§c}.(3ai3£> a^Ji «9*-tf2J * 
*t S^ziolS xi^*J5a^. 2.33>€- <9^# «H «^°J 3* 

su^- azflHs Lm\§ <9^<>i *]<8°» 3-?. <nv 2. 33^ 

^ ^ 5U^o| S^oA-M »M 4 7^7} °£ y ^o| «J*1<4 

V 3-?- =2flo|B^o| m\**JL *m. najJi <3#o| ^iflsi sio.'S %Q<*IM *\ 
#?}7*s) 7W?\ ^smi sjo S y ^o| ig.«to| 5a^. aza»7J a3*l7fl 
i^. 2.33>^ <g>tf<g^o| ^ 5.0^ oj g° ^oim *]ci)3€- r ou 4| 

30 a7f sj^ 



^iflsi ^oisf i^^e w. §yi^o|^. ^fim^s ^ 




(b) <a^^°| ^ ^ 
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4:#ofl cfitf 7\Z\2\ tjojci. S\±7} 4**1 f*92.5. MS. 

1.4M«flo|c»' <g^2l 2\%# ufl^Sj 

^5^) = 4 *»3- ^(4) 

^ £4Ho|§. SJ^. Sftfl. <!^) 

^rfc § 0»iM7>7|S ^^Tfl £1$ iffi7f ltfllS 
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<8 ... 

y i*fiSJ 3£ofl 0*^*1 47fl2] ^Jl *M ^^«V^. p. q§ 

















w 








U)+ 1) 



(~j W.Wfe ajf 2;^ 9- 

s^l^ 2.36> S-l}^ 
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" -¥x-a , 7* ->y-6 

3> ^21^ Mroi £<^. x. y ?r«hflS|fc 3^ 

7^£ct. *£2| ^V*r ^BS^. 

' -+yfa , X' xla 

33 sin 2} cos o|£*Vc}. 

Cou0 0 
losO -Sin0 0 
• " 0 1 

§ z\a\ *ms.3. QUI 

= X'Cas0-Y'SinO 
= X'Sm0 + YCos0 
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<^<y 2.52 > aUM-ifi) ^3±$L 

*£S\ <6%$*Q2\ «L>«3*H}. *2Lh ^l^ofl <3V% °1*\JL 

^«9*>7l «fi£°fl tW^s* 3- 23 

Sfe- (Lacunae). ^{Crypts). (Defect signs). 3&o\2> 

erifition)§o] flc*. 

S\ Q$ &>**)2\ oj^Tjofl 7|£*V ^5fl£| *!=1£ ^#2.5. 

.42H(>a)Ei3). 9i(4qE|4). 30i(^|Ei5). 42£ (4JE16) . 27i(^El7). 365.(^8). 
i(^El9). 39£(^E1(10). 27i(^Eill). 24i (4JEU2) . 36S (*1 E) 13) 2} cfl 

z}M -ajEii-4. -ajEii-3. ^eu-2. -aiEiEii-i^ u^^th 
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Cartesian Coordinate 

^ct. ^^^2) 1> ^ P^£J ^AJfe. Tl^D) X. Y^ofl 3 *1*)<>1 x. Y«* 

D}l4fe. P' 9| P"S] «3£ (*" = x. ar = yS ^ sm. ^ 3 

Y 

A 

! 

V 

2.53> ^^H^S 

Plane Polar Coordinate 
m ^fi^r *9W *> W €3# °?^*> -3£2J *!<>m €3* ^IMr 71^4 

a #$°) o\*?h 7 45S H^sl^- ^&°lc4. ^ e^- ^3 2rfl7flofl/jfc. «} 
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_ : Polar angle 
> : pota 

>X : Initial line or Polar axis 

♦.artesian Coordinate(x.y)Sf Plane Polar Coordinator, 6)SJ 3*1^ 
«rx' + y*. 6 = tan-'<y/x) 
•» r cos 8, y « r sln9 



OL^ 2.54 > Plane Polar Coordinate 

*i°M*r *3fl < g^Tfii ^ofl 3*2* *\°\°\ im. 

StfSafiStfs] ^s}^ei§ ^«>cj. £>a<g#^ ^3 

opolosical Features)^ S\i^M ^S}^ ^ *m 3*13 3*8 

°fl£. 3*W tf*f ^#S^| %2\siz\ S.%5L7m £34!£ c»S <9^# 
lastic defor B otions)^^eMa £-&l*r^ 3# *]SJ«m S 
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tk. ac| 3«*«i *m3 s**^ m*<Hi 

ubregions)o|c* o|2£ <g<2j§o| ^ Si?! nfl§-o|c| ~ S*fl<3<2i 
£ J£: (recursively).*}** ^ 3ltr £**t* ^ 5U<4 # 

<tff*\7] 7 J^*> oO^ ^^(alphanumeric) 

*M Ar3-sl£. ^>fl<3^ ^ 7i^s\ >fl sons^^^El ?fl^€^ 

2}>H OA* H°QEofl 2| 6 g^ ^cH^d?. <g<3-tfl^ ^l-sj 4 

m £«S^£*£l (centroid)£ 

I 3* 3 *t SLR3H^£-*e1 ^^S]^. (principal axes) 

*3.a9«ct. ^ s<gs#si s^i ^^2i^i §.>y 

^S#(central aosents) . ZL^JL XRO^ (invariants) 2J %7\& v\&*}^ . 

3*1 3.7} ^VZ^o] (identity) ofl ^7fl*M «H ^ 

^ <3^£| Lfl^ ^7fl*>7l <9«3 >83Mgrowing)o|H 

illing) aHJo| n|E| SU*} ^Tflo]^ S^QB 7l£*>oJ o|£ 

#K0N) ^SJi ol^l ^3 5L^}^# opq 21 ^t}. 

7|w> S9J1H# (Region-Based Moments) 
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?WM tJ£ ^ *ttflM ^VB^ fi^^^oj ^o,^ «j-tt>| 




x.y) 

.-.-v., /"/ .••'•••'.':- :•':-/• 

□tour-Based Moments 

33 ^cfe}7l] Cl^M" ^ convex^ ^A4r &^r) <9q## 

unding region contour # ^SR> 33 ^fi^ofl SjoH^ ^ cfl quadratic order V\ 
2] 5L*$E.^% °J 3*1 °riW « region 

ntour SI polygonalS^ol °l-§- 7^5W«?. $ 
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ment-Derived Shape Descriptors 
U\Z)M ^«|o, Afl^tfC* O|5»o njQj cfi-tfo| S)£ ^>Q7r ^ 

l+ ^o|^| zqaij7r ^xjsi aali >M*t 

erspective) oq 5i#m<^'<9^5} d ^ ^ojtj c| 3 %o]7] nfl 

°fl A|-§-S]<H^ o>3ch ^*^og Sjofl^ x ^ yoflAfSl 1** 

x3i y3«8*<a5# *W kc= m 10 /moo $.yc= »oi /"?00 °13t^ 

<3<%2\ 3**1*1 5 $41 S'SB^ UPtrir $l*Jofl tfl6B>H 3*2}*!^ 3 

SI 7|£74§# M^vflcf Jl2§£ ^*13 g^ofl>H ^Sl^C*: 

V . .. • ..1 

c*. «<8 £^SJ *fl^*m. ^ 0 ofl 2it 

^<8°fl W§ 3 e 2£ 33 3 ol €^t. 

incipal major $ minor i]cflf2* £14:°! 
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# *3**Kr Q5Lf $2)&£k fi^oO SJ63 



^SJ $7Mr TjS] 4*13 33**71 "jor 

iocipal*]3-«M} nfBt>M °fl€ ^<H>M S<^o| AlTjofl S^Ur 

yt\o) S-^M (orientation notion) § 5LM£l%*r7l 



^-§-*>^- ^ ^<H^ ^<M1 Sl^ *HJ£J cfl^oi 7 ^ftV Tjj^-.^ ej^e - <g 

(region segmentation) <*) S^S]^ ££^o| ^Zf-§- 
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% J2^£ ^2»*> ^o)Ct( oJAJs} (discretiiation) «HJ 

3*2* a^lofl *«S 2^ Zernike ^ flc*. 174*! 

2| «a^tfl^ 7f*| 7j^D># 5!0|J10|740| 0fl7l7> Sj 

^o|cf. 0]* oi^«> <3*)-&2f 7i3# saj^. oi^-en 

2E§ ^3*1 37l#^ ^ fl^ir 2°1 

?>-?-Alo|( Gaussian ) ^ofl ^?fl«J ^^*> ^?fl^ 

(x,y,t)=f(x,y)*g(x,y,0 

?fl^ >:flflo|^ *JEi^£ ^5H1^ t7> §7>«M>* #<Hi^ 27*% <9 

3 tf£ *M# *^ 2.3*7} F(x.y.T)ofl cfl*> 274 u\&2 f(x.y)ofl 

x.y.t)§ o|t| o|£*V tf^oj V 2g(x.y, t)£ 3#fc\2.S*] fl:*) «3# 4* 5U^. 
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?*F{x t % r) = V 2 {f{x, y) • y, r)) 
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7 z F{x, y t r) = V 2 {/(x, y) • g{x, y, r )} 

-V*g(x t y,T)»f{x t y) 
h(40')^ 2 (^0')] , /(',>') 

- M*)*koov(*,>o]+ ^w # hwvM] 

4n| peak# peakS] 7fl^7* #o>;^ «J £ . t 7} 40 %&7\ ^ *! 

ak^o] ^EflS i4E|i47| nflS-oH a ^^oj) cfle} ^5*]*} ^iM^ 

El^£ 2^ Sl^SH^ ^B*M*!.peek£ Cflfe <8<tf£ #fcc* 

5E«h V2 8 (x; y. x)tr xS* y &o| | 3 t I 3. Tj^ofl^ °?^*H1 

AM Q£ 7>7^a S V2 8 (x. y. t)£ -3t<M 3tA}o|^ £^ofl 

7fl>V«V^. ±*H<U ^o\^ ( 8ca le space i B aae)# <>1A* D^oM peak ^£ 
(peak ina« e )B}jl *m. 

ei^a^si ^se-l^i P eak7> e*)*^^ ei^Ea^sj s<tf# 7>^ ^ 

E*ifl£- peak <$%2.3. Q^JL. OL ±*U<£ Zl^B *2l^ 3^1*} 

peak^-^o) *$^S]^ 

peakY£<M ^ peak^^o] ^if 
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ej .rts* peak Jf^-^oj VHX ^sL^r peak i^^o| ^^sq^- ^ 

zga ^ioQ^ peak^A^ i£S °J^1> 4 peak<3#£j peak# A»o|Sj 

XI peakS ttEMfell. 2| peek7j A|**S|*r >:?a«J >tf V «3| 

69^ Peek7> <go}ojao] ^^oJ)>M <3^3t £.3. ^ElU^S 7| 

t * * 

mol ^H*M*! P eek7> ^XI^SJ 33*Nr3l o|#«>ct. 

^ic 1 ^ 483*12 3^ ^oMH^*^ peek <33 tfl°fl 

<^3fl*^4ieek^oa cfl«> it£i peakS] $#7} <£. ®. ©ofl 6H^^ 3 

^S^^T peak<M ^?fl^ peek7V 48 

peek7j € <H€ 3^°fl peek *W»J S^Kr^ peek 

L}EW^ ^54]^^ ^^i^ ^ (volley) si U^^h £^7> 3^^ ^H^^I peek 
°1 3£°fi «M*l^r ^H^*! peekSj ±^<U 
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II- 1 I 1 I I 1 1 1 




. :ZL% 2.55> 2D dl^Zl^S] ^fif 3Efl* 

>JH} ^oflAl ^ojXJ ^^5} £ <3#ofl cfloflAj Zernike S.'SBE ol£* r °i ^j*] 
£ Zernike S^B - fl^o] <g<z|£ £tfl S *fc*M 

*i>i a<^o S <tfti$si w% * su. ^ 

^SoflAjo] o^oj 2j^ofl *M ojo 4 ^fl £c*. £ ^o||A|^ 

3 ^^£L^JfEl H°cT 3*> ^J«H3Sfe DC a°J 0*} 5L«g 

B*M*|S| Zernike H'SHSJ ^cfl# 247fl£ A r -g.e r $m. 3E^ 0*1 2. 

3.?M §3 #Z Zernike S'SJlS "J^ ^ Xm. Zernike tflofl 

<2*1 49*H!ct*3} ^C*. 2 *K! f(x. y)2j Zernike SL^B^r t^#3f 
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rnike fi'^B^ ^~<* >0 = *C</>>*' # ^ ^ + * 1 o| ^ M 

i£\S\^.^r± ^o|ji. R -<0)^ W* l <$ M 30,3^ ^ 2 ^ ct^o]^. 

7]>H Rnm(p)^ 

S ^2]^^. R ".-»0 € . Rnm(p)fi} ?±t\ . o|S} ^0| Zernike S^B^- 

51 ^*|# ol*«I| TfltfSM nfl^-ofl. *W ^^o) Sict. o] 7l£ 

* x j 



5. 32J3c|. ojoj 27}% ^^Sl f (kl. k2) 2\ ^Ma Sine &o| A nm 0 |E^~ 

=^i£*l«1M i£<as rt J3 3^ /Ia*H a ^ /'<a*)b>.-. sV*B 

C =4» cxp(-yma) 

^cj. ^3}^jo.s ?W 3^ *M *12* ^oi aix£] ^Ma s. 

J=2\ %cfi&£ 7|£ Zernike i^H^ ^cflSt^ ^. 

ci=ki ; 

Ma h^ih si^ofl ^Tfl^^ ^ sic}, -yjflofl &ojai £. 
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A. ..A- .X .A- .A- 



2.57 > 8*V <^1«V^ zerniko JZ.'dHS} 3.7} 
rntke H^S^ 3^2* *U *8A cHJ4# °I£6fl *|#Sj7| nfl^ofl. ^Aj) Sj 

*k<$o] S|c|. Zernike £*)<3# fl** ^ 

^^o] c}# H^Eofl ujofl ^d}cf. Zernike 37)5} ^ofl oj 

*Jal£ Zernike fi^S^ »33>M^ o|S-. 3J ^TflQj ( 

7|)ofl #^oj ^ flcj. 
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7| 51^ SJB£ 7^n}§ #£*Kr A4« ^ ^c*. *V£ . 

^ tf7|<Z00)S o^AJ (5)S} i^ofl ^# ^ Zernike 

_ Q £ z(/(x„y)) _ Z(/(*,>Q) (5) 

#.* OT ''€- ^^^71. Z ^ Zernike S.^E. <9#74£ . 

^^-ofls. <y?j2i -s-AmTfl ss*! %q 3^ sad. ~ 

£*fl ^3 ^#^<>fl>H^ ^7|*> *\s\ Qo] ^ <g^£j 4>#*r*1 cfl 
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IH mol^ ^^ofl^ o|§ cao|El uqoi^ofl ^^)ct. c)fc.o S , ^JOJ <g^ 0 | 

%3 *3 *#*°a*i ^*i»> «m ^ *wt>w 

.^e^l ntBTO oj7}o| $*J]£ ojAJ^ nfl 5^*1.2.3. ^j3°a 3 

tftte A^ofl Sl^ofl W Zernike H<3B£ 31 

9i £3 3*H] ^ofl ^S-S- ^-AJH ^3 

s*n ^<a£ 37ii ^^^^ m« 

<9#°a tflej] ^5fl?J ^Bflol^ofl^ Zernike 

^e°fl>M^- -a^^£.5JfEi Zernike £°QB^ 3.^1 

°B3# §&fl ^^ofl 5U^ ^I^*>^. LSdeest square) 
LnedS(leest median of square) 7\V^ ^VvW S*fl . 
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rgmax P(M$) (6) 

6* <9tf£l Zernike S.*$B<*1 *A 5L<g Zernike *1(7)3* 

1 ={(2n.Z l )^(2 af ^ 1 )o...(Z*„Z Jf# n, 1 = 1,2,...,^ . (7) 

7)M N H 4r ^S^ofl cfl#*Kr £^ Zernike i^H^J ^tfSj fl-fc 7^** ^ 

* = lH l KjH v ..+jH 3lm } (8) 

U# ^ «h Beyes o|^# *1(6) o|| 3#6r3 4| (9) 

W ^) = *=!_ (10) 

3«*It (theorem of total probaht li ty) °fl Sjofl 



65-51 





V-X-»IM. »l -Hi-" 


■ fl"|..M 


iv| ;»H --.I-a}^ ^vh'l *iKy>U ^ilv> v» ' 


>HVK> "Hf'i 


III. 


'• 1.1. -| • V . 












v! vitu.. r*)-.'i v^ico^i 




1 1-| . "I ?! 5i. 


f ?! "! # '0 <•) -: > V *<J <•! t- v. 1 *l (, i ji . -w- *i 


- -'.-?! a|..|-| ^ v 




"Ml ?J?!*U- '.'.^l^i'l. "1 V Ml*M -:ta1«'I| v! 


i ;!vJ oi) . •?.! f! 




?! y -: •■ ^! *:> -r i -i . 






mi bo jlflli-'l ojgi;^ .^xj*] »» »MI M| 


Zurnike MS"! l . 


ii >{i",.»ii ijj 


iMlvH-l. Zurniko JiL V"! i ^ *l ','] 4 iU- f^l ? ' -L" 


Mir-'] -a| V |^| (! 


ii t iiMi .1^1 


'iJ'.-Jj'.^^tl .-f-yj Ziirniko JZ«llJL u | 


"Jii|»lr.|. 





0.1.-. 8 ■-0.1.-. 8 <U*% 257fl£j ZIM# a 25*^3 ^Tjtfofl * 

1> * X=(xl.x2.-.. n) G= tel. 82. -..«.)£ ^^SJ *m£] *3**B<g#.2.£ 
sa^^oQ 7** A&Sl^r 7\*\Zr Minkowsky Hahalanbis TiElS £*5@ch 



>(A-,G) 



(7) 



17)4 q=25) o|**M Aj^oj g$s}oi Mink0W8ky «1££3<HI4 

noil tfl^-s)^ 3*fl£*a<3#°ie*ji *MJt> M 

eat* * a** a^oq «t*« %^o| oj- «3«>c*. 49 

83£ $133 oj = >jAp^^<g>^sj i*h 2^ zum 2*J€ a^ofl 

£o) ^ Ujfif ^6) *S\ 3*] bofl Sicf. ZUU 7fl#*> ^2* 3*1 a^J . b 



6H £ ^3} da'a <dab 2} da'a <A ^,2.3. 333 #2.3. * ^ 5U^. H^M 




Afo|£j Euclidean da" a. da*b§ 4 (3) 
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2.64 > 2-D°M <* 

EltfllO]^ q)3 <g^2|Sj ^^ID- A]( 8 )o{| ojdfl **M3. -S-AfiS^ ^J(9)# 

> - *>, JZ (20)- - rO), ) 2 + *> 2 / 2 (2(2), - T(2) ; ) 2 + ^ JZ (^ 3 >. - ?m ) Z (8) 
V«wn V»^ ? 



7\M. 0(1) i. T(l)i*r *W ^3 <g^3} caoltiHllol^ cfl# y <3tf2| 

rnikei^e jigjta ^3J^£ M^OU. Q(2)j. T(l)i^ *W <9^3} cflojEiBO 

<84M] cfl*> a<g^ dct i hehm. dw d 4*s gov tojj 
*t <g#2* caoiEiaqo]^ <g#oq tfl^ cr <g#£j dct i ^mnc*. 

EM o^ofl^ ^o,e> o>^ £ . *Afi§ ^1(13)3} 

>("*>/,) = fi^.Z^,) (13) 



exp 



dist(Z kt Zj) 



if Z»6Z(A/,) (14) 



7 |A1 n s ^ ^ <3#3 Uefvfijl. <^^S* ^-Afi M 

3^ ^*Rr 2io|tt. £ ^^ofl^^ o.2S £3*rSm. *J££r 
T*ofl cflofl 5a 3^ A)^># li^r ANN (approximate nearest neighbor) 3^ 
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l *S VKM vH! a|»I°I l8 uilf!-:- l| *;i ^! v l -x-/iM a: -4 

;»M. -.*.-:> -!v»H *MI^. vl -r !AlM. f i * i \-* u|-:;-^!-::- *\A vl -H ■! 

.v.^ii «i^.}<h| a}.w. v i 4fAl!uV| v' f I vMa* *.'!EiS!«l.a *i"! 

;!*:> -S-II "I ti f! (out I i ev) \'f frl.tvlv'M. B-l - V« *l»l (ftrua nitii»H> "I4i vl 

■! ',•! v! :> w»\ iiiiyiti. mi -::-«•!-:- v'*^ mi ?mi mm j,'_vmi.m 

^vy j , ..jiM , ; jAiot| ^VVA ^,,i«»i j,. a-i mm »i ■«■&-::- vmi ''i 

1 1] \'U|| *»•;■ xlMviM. "1 nil Vi"l 41 rK- »l|f! '■ltd Mai 7l3v'M. 



.Ml -T-v! Mlfr*>ji:il-','-M ,v.i'i'_-ii'fl^lv> -YvJM. "1 HI ?!!y»l>P ^ u !vi * 
I MM>?!ilJ.*- J i l t| LSdcast square) ' '1 V! iL ;v: 52. a v> >H <J vj M - °KM 



iur)7| -*L^I SM <»lv- aJZ Ji'H Jlir A '121.2.1.1 >>!<»! UcilS(l«ust uiRditm of 



^ S^M) 3$ (align) AW. o|^*J (outlier) 7* 50*5 3^ofl Ajsflej 51 

s sl^^sj na^ *?\ s^a}2j oa^ gj§^' 

ojaj fa.^o| £cj. o|^^l Jielofl ^^oj^KdiscriBiiiative factor) 7flvT.' 

)F = ^ . (16) 

7\ Slfe Zemike 20^S *>*r *1 

<9#S| 3 7l7> 21x21«Jafl DF2|o| ijj^ Sism. 

(identification). ^ (equal izat ion) ^-S] #<32] §at*i ^# 

^ Jl^ *tEi<Hl 3.^1 « ^-fcKIX^ (non-stationary)^ 

*i *««Eifc 2j)^Aj5M *^tu ^ e«e *imji 
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3Et# ^ 7}% ^ Hit 2°l &M *7fl«Horder statistic) ]2| 

^3*HeatiMtor)°Q 7|li§ ^JlSl^ L-^EllEric Groen. et al. Determination 
Ocular Tort ion by Means of Automatic Pattern Recognition. IEEE trans, 
osedical Engineering, pp. 471-479. 1896jo1^ o\S\ 3.7\&2.3. 
& (sorting)** £43X1^ (order statistic)^ 3S£*h2.3. ^21^c|. L-^Ej^ 

^ £tf (Coefficient)^ <y^# #2.3. 

% 3* 3*8^21 ^Eltflo^ ^ia(pedian)S| IS 

°* ^£ §*f# ^^A^Oneanof squared error) 3 ^3<>M 2| 

>&2) ^ofl cfl^l L-^Ei*]^!? BoviklErie Groen. et al . Determination 

Ocular Tort ion by Means of Autoaatic Pattern Recognition. IEEE trans, 
oaedical Engineering, pp. 471 -479. 1996] o| ^Alfir}$m. o|^*l ^E|^ ^-gr 

^E12] o^ei c*<tf^ ojoJl -^>8# ^ Sl^r «*«|7|Wf §7fl*} 

^ H|3<8 ^tiSj 7|^^iS>H L"^El§ BW *r#*rD| 0|7|ofl 111 s^} 2£ 

€■ ^^ol 09J 7\WA *W ^§#o| ^Alxofl ^ofl^l 3^ofl c*]*}^ 

El £^2} %>il2l5l ^^74^i^u4 7^.2.*ltMsum of squared error)# 

^ ^3-74^^^ (MSE estimate)©]^ 4)^^^^^ (least square estimate)^ 7\3l 
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^oO>M^ 7l£2] *Uem^°il>1 ^ Robust 37fl*f 

6*1+3 (rank estimates) § 7|£S *M steepest descent 1 **^ 

*W ^l^*>5a^. i^v 51 g^iasj 3*)ofl*1 °|2| +3tt 

§g*>Jl 4^ ^i^ofl *fl*l# ^IS.*f5a£.Bl steepest descent *#«d<H] 

o 

£ + 3^5.2* 3##*fl2| 33)*^ »1^««J^J 

2|*> 7t3*ioi V% XHmXH. ^Et*f <13.2\ 6*f(rank)S o|-g-^ 

+3*W «HM $*74£+3 5! il^^^^ofl h|6J] o|^ (outlier) 2| 

*jo, * + «|El* ^*>7l ^ °£ ojol A\$S]^ \3}&V^SZtr S^^A* 

«]E1 V£ ?*r7] «l£tt^£>M OfEfloJ xj^ 7J0 Joeckel0 | ^]Oj*V 

^3 (Dispersion measures of residuals) # £.^Jt*C+. 
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xe) = 2>*,wo (9) 



?• = [eGXe(2X...,e(^)] r (10) 

?I>H N£ cflojEi^ 7B^o|m £**»qE|o|c}. Rj^ e (i). 8 ( 2 ) e (N) 

eti)2l £4|(R«ik)o|n1.. a (. )^ s.core ^S>H £ 
icoxon score «^ +0X O(v-0.5) # Jaeckel o, <^ 

non-negative<>|D| o4^o|jl 0^3, (lower convex) ^o|o.5. 

JaeckelS) ^3*l£- D(«)« aUSWfc St°|Cf. stf ^ *go(|4 

E) -c- 7|«^0ji jg^&ofl ^ tf^r location invariant** 

A^^«0|l4 Jg^^oll H|6fl C}^ £7fi*l 7^7* 

^(outlier) ofl *j7fl ^^^> (robust) ^>^# 

)^S| 4}^ **r7l 3*>£ (gradient) «|Ei^ ^§2* ^o] D (W)Sl g D| 

21 &o]d\ £4H£-7fl^ (regression rank statistic)^ Slo|«Vc+. 

?^P- = SiW) = U (11) 



to 

indow)^ ^t)SL. o|# #vfl£j £ A] (instantaneous) *J 3 "fl^*! 

T 1 ^ * steepest descent *8*&2.S. ofl&|«jEi°J £;^A^go| i|^2}7} Sli 
W(n)§ ^*Kr *q°}*>£*. ~ a)7J. noD^oj of|^«J^ E (n)€ 

? h [<r v (»K f M(n) ■ ' • e.,(n)e 0 (n)e x (n) ■ • ■ e,_ x (n)e p (n)f , 

<?,(«) = d(n+i)-W T {nX{n + i) , (13) 
/(/i) = [w,(n)w^n) 'W M (n)f (14) 

7]>h «€• a?ls ^^o|o] y=2L+is. t+Etyn<}. x(n)^- 

(n-L). x(n-L*l). ■■ . x(n-l), x(n). x(n*l).- . x(n+L-l). x(n*L)}£ 
§%Q £M&?Q*3 x<l>(n) < x<2>(n) < ... < x<M>(n)^ =t-$3.&3. Mxl <U 

*lEi°l°l. Rj^ e_ P (n) eo(n) e P (n)£l _2.£**£^ ^ ej(n)2] £3 

enk)olc|. £Al ofl£l«|Eloj £a] ^§2f"^o| ^dflAlth 

>(«) = 2>(/?>,(n) (15) 

i=-P 
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5) *]# (ll)*!ofl 3^ D{S)7> W{n)ofl ^t}o\ 7|**}£a ^Aji 

% 

_ aPQi) _ |" dD *dD dD 1 

'V'. 

2«(^)*<,>(»+') 

* i—P 

■f>CiKi»(»+0 (16) 

2«(^-)*«if">(" + o 

.1-0 

6) ±1# steepest descent ^ofl ^-g-S^ cj£2} L-^E^^§ ^ffRr £ 
'(n + 1) = W(n) + «(n)5(n) (1 7) 

71>H u(n)€- *^«lS4 ^ i^r ^33°! 7}^^oj ^^ul^ c+ 

#ofl i4E^g)5ict. (16) 51 (17)^|£.S ^)o>ftf «|*i<g £ 
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^$<>\ (parameter) £ W*M & 

ofl ^oitf *|M*I 

ol^oqjH .^nie »m £ ^ofl. *851* <9#°l ^5.^^ *31 

?4«iof. ^83^ ^^e^s^ <a«? <3#2J §^oj ^<^6as <y 
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s*a 9i u^°fl xo\m. 

^ 3! <d4 ^1>i^|ofl #°\M. 
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